Abstract. Diarrheal disease causes~1.34 million deaths per year among children under 5 years of age globally. We conducted a Health Care Utilization and Attitudes Survey of 1,012 primary caregivers of children aged 0-11, 12-23, and 24-59 months randomly selected from a Demographic Surveillance population in rural Gambia. Point prevalence of diarrhea was 7.7% (95% confidence interval [CI] = 6.1-9.8); 23.3% had diarrhea within the previous 2 weeks. Caregivers of 81.5% of children with diarrhea sought healthcare outside their home, but only 48.4% of them visited a health center. Only 17.0% (95% CI = 12.1-23.2) of children with diarrhea received oral rehydration solution (ORS) at home. Abbreviated surveys conducted on six occasions over the subsequent 2 years showed no change in prevalence or treatmentseeking behavior. Diarrhea remains a significant problem in rural young Gambian children. Encouraging care-seeking behavior at health centers and promoting ORS use can reduce mortality and morbidity in this population.
INTRODUCTION
Diarrheal disease remains the second leading cause of mortality among children under 5 years of age globally, causing an estimated 1.34 million deaths per year. 1 More than 80% of these deaths occur in Asia and Africa (46% in Africa alone). There is a lack of community-based surveillance to provide accurate prevalence and incidence rates in sub-Saharan Africa. 2 Particularly in rural Africa, hospital-based data have limitations with respect to representing the true burden of disease and identifying associated risk factors. 3 Indeed, many deaths from diarrheal disease are likely to occur in the community and are often not recorded in death registries. Verbal autopsy remains the only way to ascertain the cause of death, and it has well-described limitations. 4, 5 Studies conducted in sub-Saharan Africa indicate that primary caregivers display poor perception and knowledge about the signs of dehydration and dysentery and the appropriate management of these conditions. [6] [7] [8] [9] [10] As part of a multi-site collaboration on the burden and etiology of childhood diarrhea, we conducted a Health Care Utilization and Attitudes Survey (HUAS) in The Gambia in a rural population under demographic surveillance. We aimed to identify the point prevalence of diarrhea in children under 5 years of age, the proportion with diarrhea in the previous 2 weeks, and the proportion taken to healthcare facilities and other providers. We recorded primary caregivers' knowledge of diarrhea and their perceptions and attitudes to the illness.
MATERIALS AND METHODS
Study site. This study was undertaken in the Upper River Region (URR) in The Gambia (Figure 1 ). The Gambia has approximately 1.5 million people; 17% are under 5 years old. The URR, with an approximate population of 200,000, has one major town, Basse, but is otherwise typical of rural Africa. The temperature varies between 15 C and 40 C. There are distinctive dry (November to April) and wet (May to October; mean annual rainfall = 876 mm) seasons.
The mean per capita income of The Gambia is US $440 per annum, below the average in sub-Saharan Africa (US $1,165). 11 The economy relies heavily on agriculture, and most of the people are subsistence farmers. Three ethnic groups predominate: Mandinka, Fula, and Sarahulleh. Malaria is endemic in the URR, but human immunodeficiency virus (HIV) prevalence is low (less than 2%). Surveys of the Expanded Program on Immunization indicate high (over 95%) immunization coverage. Most of the villages are served by the public water supply system piped to a communal tap shared by households. However, many households rely on bore holes and deep tube and open wells, because the public supply is unreliable.
Demographic surveillance, population, and sample. The Basse Health and Demographic Surveillance System (BHDSS) was established on the south bank of the River Gambia. The BHDSS population within the 1,084-km 2 study area resides within 223 villages across two districts that are served by one major government health center and five smaller primary health centers. The total population at the start of the study period was 136,793, and the under 5 years child population was 21,445 (15.7%), including 4,649 aged 0-11 months, 4,398 aged 12-23 months, and 12,398 aged 24-59 months. We randomly selected 1,140 children in the under 5 years age group for this cross-sectional survey, including 400 aged 0-11 months, 370 aged 12-23 months, and 370 aged 24-59 months.
Ethical approval. The study was approved by the Joint Ethics Committee of the Gambian Government and Medical Research Council and The Institutional Review Board (IRB) of the University of Maryland, Baltimore, MD.
Questionnaire and survey methods, sample size, and data management. A detailed description of the standardized questionnaire and survey methods, sample size calculation, data entry and management, and statistical analysis methods is given in the overview paper by Nasrin and others 12 in this supplement. Analysis was carried out using the survey modules in STATA 12.0 and R for quintiles and censored data analysis. We calculated both the point and period prevalence.
Point prevalence was the proportion of children having diarrhea on the day of interview, whereas period prevalence referred to diarrhea during the 2 weeks preceding the interview. In calculating the overall percentages and 95% confidence intervals (CIs), age-specific sampling weights were used; the weights were defined from the Demographic Surveillance System (DSS) population and the number of HUAS participants for each combination of age group (0-11, 12-23, and 24-59 months) and sex.
12 χ 2 test was used to compare categorical variables. Poisson regression with jackknife standard errors was used to produce prevalence ratios and 95% CIs.
RESULTS
General characteristics. Completed interviews were conducted with primary caregivers of 1,012 children; five interviewees who were not the primary caregivers of the children were excluded. The various reasons why others could not be interviewed are summarized in Figure 2 . There were 390 children in the 0-11 months age stratum, and there were 302 and 320 children in the 12-23 and 24-59 months age strata, respectively ( Table 1 ). The proportion of male children was slightly over 50% in each age stratum (Table 1) , similar to the distribution of the DSS population. Almost all of the primary caregivers were the mothers of the children, but the proportion decreased with increasing age stratum (99.5%, 98.3%, and 94.4%).
More than 70% of the primary caregivers had religious education only, and most households had few assets ( Table 1 ).
The median numbers of people living in a household (defined as the number of people sharing the same cooking pot), sleeping rooms, and under 5-year-old children in a household were 20 (range = 3-125), 7 (range = 1-47), and 4 (range = 1-32), respectively.
The weighted point prevalence of diarrhea among the under 5-year-old children in the population was 7.7% (95% CI = 6.1-9.9). The numbers of children who had diarrhea at the time of the survey were 28 of 390 (7.2%) among the 0-11 months, 36 of 302 (11.9%) in 12-23 months, and 21 of 320 (6.6%) in 24-59 months groups; 258 of 1,012 surveyed children had diarrhea in the 2 weeks preceding the interview (weighted period prevalence of 23.3%; 95% CI = 20.5-26.5). The prevalence was higher in the 12-23 months age group (32.5%, 95% CI = 27.1-37.8) than the other two age strata (24.6%, 95% CI = 20.3-28.9 and 20.0%, 95% CI = 15.6-24.4 for 0-11 and 24-59 months groups, respectively; P = 0.002).
Perception and use of the healthcare facility. Figure 3 summarizes the knowledge of the primary caregivers regarding dehydration. Sunken eyes were frequently perceived (75.5%, 95% CI = 72.2-78.5), but less than one-half (46.1%, 95% CI = 42.4-49.7) of caregivers thought that dry mouth is caused by dehydration. Few (25.4%, 95% CI = 22.3-28.8) appreciated that decreased urination could be caused by dehydration.
Primary caregivers believed that bloody diarrhea is a danger sign (85.6%, 95% CI = 82.9-88.0). The presence of fever was considered to be of concern by only 30.2% (95% CI = 26.9-33.7), whereas 61.0% believed that vomiting was of importance (95% CI = 57.3-64.5). A low proportion held the belief that a large number of stools per day (27.1%, 95% CI = 24.0-30.5) or the presence of dehydration (10.3%, 95% CI = 8.2-12.9) was of notable concern.
One-third (33.4%, 95% CI = 30.0-36.9) of primary caregivers said that they would walk to the healthcare facilities if the child needed care for diarrheal illness; the rest said that they would use either commercial or private transportation. A smaller proportion (5.4%, 95% CI = 4.0-7.4) expressed unwillingness to attend any of the healthcare centers in the DSS. Less than one-half (39.9%, 95% CI = 36.4-43.6) thought that they could reach the health center of their choice within one-half of an hour. Mothers of 81.1% (95% CI = 78.0-83.8) of the children were the decision-makers for their child but seeking care at the health center could be delayed for financial reasons (17.8%, 95% CI = 15.2-20.8) and lack of transportation (34.4%, 95% CI = 31.0-38.1). Nevertheless, 55.9% (95% CI = 52.2-59.5) reported no difficulties in reaching a center of their choice.
Wariness, awareness, and attitudes to diarrhea. Overall, 57.7% (95% CI = 54.0-61.3) of primary caregivers were aware of under 5-year-old children suffering from watery diarrhea in the community; a similar proportion (62.9%, 95% CI = 59.3-66.4) thought that prevention was available. A higher proportion of the caregivers believed that death is more common in those children with bloody diarrhea versus watery diarrhea (13.8%, 95% CI = 11.5-16.5 versus 9.2%, 95% CI = 7.2-11.5 respectively). Relatively more caregivers were worried about their child suffering from watery stools (77.7%, 95% CI = 74.5-80.7) compared with their child having bloody diarrhea (69.3%, 95% CI = 65.8-72.6). Important preventive methods, such as breastfeeding (14.7%, 95% CI = 12.4-17.4), adequate nutrition (16.4%, 95% CI = 13.8-19.3), and proper disposal of human waste (18.5%, 95% CI = 15.9-21.6), were perceived as such by relatively few primary caregivers. However, clean food and water (62.1%, 95% CI = 58.5-65.6) and hand washing (37.2%, 95% CI = 33.7-40.9) were acknowledged widely as the best methods of prevention. Some of the caregivers also believed that giving any medication (15.1%, 95% CI = 12.7-17.9) could prevent their children from having diarrhea. Primary caregivers believed that bloody diarrhea is both dangerous (71.6%, 95% CI = 68.1-74.8) and costly to treat (69.7%, 95% CI = 66.2-73.0). Only 6.7% (95% CI = 5.0-8.9) thought that a vaccine could be a way of preventing diarrhea; however, almost all caregivers thought that vaccines are important and would get one for their child if available. More than 90% believed that there is medication or treatment available for both watery and bloody diarrhea and that oral rehydration solution (ORS) is effective.
Diarrhea and healthcare use. The median duration of illness for 258 children with diarrhea was 5 days (range = 1-21). According to the primary caregivers, 25.9% (95% CI = 19.0-32.9) of the children had visible blood in their stool (Table 2) during the episode of diarrhea; 81.3% (95% CI = 75.9-86.3) had fever, and 31.5% (95% CI = 25.6-38.0) had vomiting. Blood was less visible in children 0-11 months (11.6, P = 0.001), vomiting was less common in the 24-59 months age group (20.3%, P = 0.009), and fever was more common in the 12-23 months age group (70.4%, P = 0.007). Two hundred and ten children (81.5%, 95% CI = 75.1-86.6) were taken out of their home for treatment, but only 48.4% (95% CI = 41.2-55.7) of them were taken to a health center for care; the rest were taken to the other healthcare facilities. The median (range) number of days before seeking care was 3 (1-10) days. When primary caregivers sought care outside of their home, 33.6% (95% CI = 27.1-40.8) preferred to go to licensed practitioners, including pharmacists, and 28.5% (95% CI = 22.4-35.6) preferred unlicensed practitioners and friends. Only 7.1% (95% CI = 4.2-11.7) preferred a traditional healer.
Among various responses for why care was not sought (N = 48), 48.5% (95% CI = 32.2-65.1) thought that the child did not need it, and 24.3% (95% CI = 12.6-41.7) responded that the cost of treatment was too high; 5.2% (95% CI = 1.9-13.7) expressed unhappiness about the clinical service in the health centers.
Home and hospital management. With respect to treatment at home before seeking care, 43.0% (95% CI = 35.9-50.3) of children who had diarrhea were given no treatment at all. ORS was used by 17.0% (95% CI = 12.1-23.2) of caregivers, and 19.1% (95% CI = 14.0-25.4) of children with diarrheal Values are n (%) unless mentioned otherwise. *Calculated using the sampling weights for age groups and sex. illness were given some kind of homemade fluid before being taken outside the home for care. A few caregivers (9.7%, 95% CI = 6.2-14.9) reported giving antimicrobials to their children at home. They were generally reluctant to give food during an episode of diarrhea; 72.5% (95% CI = 65.4-78.5) gave their children less than the usual amounts to eat. However, 63.9% (95% CI = 56.7-70.5) gave their child more than usual volumes to drink. Among the children with diarrhea, 3.0% (95% CI = 1.3-6.9) were admitted to a healthcare facility. Among those children attending a healthcare facility, ORS was given to 55.1% (95% CI = 44.6-65.1), and injectable medicines were given to 43.7% (95% CI = 33.6-54.3); 18.6% (95% CI = 12.0-27.9) were given antimicrobials. Caregivers of 2.7% (95% CI = 0.7-9.8) of children with diarrhea reported that their child had received intravenous fluids. None of the caregivers reported receiving zinc from any treatment facilities.
Predictors of diarrhea and healthcare-seeking behavior. Regression was used to identify possible predictors of diarrhea and the decision to seek treatment at a health facility; we considered biologically plausible and logical independent variables first and then constructed multivariate models (Table 3) . Children under 2 years of age were more prone to have diarrhea than children ages 2 years and over, with a prevalence ratio (PR) of 1.4 (95% CI = 1.1-1.9, P = 0.005). Among the three age strata, the 12-23 months age group was most likely to suffer from diarrhea (PR = 1.3, 95% CI = 1.0-1.64, P = 0.042). Male child, primary caregivers' level of education, overcrowding, and socioeconomic status were not significant predictors of diarrhea in either the univariate or multivariate models.
Among children with diarrhea in the previous 2 weeks, neither the child's age nor sex were predictors of seeking treatment at a health facility (Table 4) . Children having watery diarrhea were more likely to be taken to a health center (PR = 1.2, 95% CI = 1.0-1.3, P = 0.011). Among the signs of dehydration, dry mouth, lethargy, and diarrhea with fever and vomiting were found to be significant predictors of seeking treatment at a health facility. However, in a multivariate analysis, none of these predictors remained significant.
HUAS-lite. We analyzed the information obtained from the interview of 3,124 and 3,180 primary caregivers of under 5-year-old children in two consecutive years. The survey showed the period prevalence of diarrhea to be 22.8% (712/ 3,124) and the weighted prevalence to be 19.9% (95% CI = 18.4-21.4) in 2009. The survey showed the period prevalence of diarrhea to be 22.6% (720/3,180) and the weighted prevalence to be 18.9% (95% CI = 17.5-20.4) in 2010. The primary caregiver of 44.8% (95% CI = 39.7-50.0) of the children who had diarrhea in the previous 2 weeks took them to a health center within the DSS in year 1 of the study, whereas 48.2% (95% CI = 42.9-53.6) did so in year 2. Among those children who had diarrhea, 45.8% (95% CI = 41.8-49.9) and 41.8% (95% CI = 37.7-45.9) in 2 consecutive years were reported to have moderate-to-severe diarrhea (MSD) based on the signs perceived by the primary caregivers. Only about one-quarter (25%, 95% CI = 20.3-30.4) and 26.5% (95% CI = 21.1-32.7) Values are n (%) unless mentioned otherwise. *Calculated using the sampling weights for age groups and sex. The PRs estimate the prevalence of diarrhea in the previous 2 weeks for children with each characteristic (compared with the prevalence in those children without the characteristics).
of the children who had signs of MSD visited any of the health centers in the health and demographic surveillance area. In the health centers, ORS was given to 36.6% (95% CI = 32.8-40.6) and 37.9% (95% CI = 33.9-42.0) of the children as a treatment of diarrhea in 2009 and 2010, respectively.
DISCUSSION
This study provides baseline information on diarrheal illness in children from a largely rural West African population. The point prevalence of diarrhea in children under 5 years of age was 7.7%, signifying the magnitude of the disease burden. The primary caregivers in the households in the BHDSS have very low educational background and significant gaps in knowledge and perception of diarrheal illness and its management, which has been seen elsewhere. 13 The study found a higher prevalence of diarrhea in children 2 years of age, particularly among the 12-23 months age group compared with the 0-11 and 24-59 months age groups, similar to the findings in other African settings. [14] [15] [16] We asked caregivers about the World Health Organization (WHO) signs of dehydration. 17 Only about one-half reported awareness of these signs, which was a common observation reported by other studies in Africa. 18 This knowledge gap may delay the initiation of home management and seeking care at a health facility. Of the signs, only sunken eyes were well-recognized, although this feature can also be a sign of malnutrition. Despite distances of up to 25 km to a health facility from the farthest village and unreliable transportation, more than one-half of the primary caregivers did not consider transportation to be a potential problem. Therefore, increasing the number of healthcare facilities may not be the most important solution with respect to diarrhea in young children in this community.
Despite a rural setting and an impoverished population, a great majority (82.2%) of caregivers sought care outside of their home. Less than one-half of the diarrhea cases were taken to health centers, indicating that facility-based surveillance would grossly underestimate disease burden. ORS was given by only 55.1% of caregivers, whereas the tendency to give medicine by injection shows, albeit misguided, enthusiasm to treat the diarrhea. The primary caregivers sought care at a health facility, on average, on day 3, and the median duration of diarrhea was 5 days, signifying generally delayed care-seeking behavior. Boys were not more likely to be taken to the health centers than girls, unlike the findings in some Asian and African settings, 19, 20 and healthcare use was similar across all three age strata. As expected, crowding was positively related to diarrhea, whereas having certain household assets (an indicator of economic wellbeing) showed an inverse relation. However, these findings were not statistically significant. A substantial proportion of children were brought to pharmacists/licensed practitioners and traditional healers/ unlicensed practitioners. 21 In The Gambia, registered nurses are the primary healthcare providers in the healthcare centers, and they are the only people who can operate a pharmacy and be licensed to practice modern medicine. Close proximity and the availability of instant advice and medication are thought to be the main reason for seeking care at these facilities. However, traditional healers use indigenous medicine and are not bound by any law. The attendance at traditional healers and unlicensed practitioners follows similar trends observed elsewhere in West Africa. 10 Less than 5% of the children who had diarrhea in the previous 2 weeks were actually admitted to a healthcare facility for treatment, suggesting a lack of understanding of the progression and consequences of the disease among the primary caregivers. The most common reason for not seeking care was the caregiver's personal opinion (46.7%), whereas cost was also a prominent reason (28.9%), which has been seen in other similar settings. 22 Like other countries in Africa, ORS use was relatively low. [23] [24] [25] Although primary caregivers thought that ORS is beneficial, very few of them used it before seeking care when their children had diarrhea. Women in this community are involved in many other household activities and farming, and it is possible that young children are generally not receiving optimal care and attention from these busy caregivers. 7 Those caregivers who went to non-health facility providers were less likely to be prescribed ORS, which might be expected. 26, 27 Caregivers did display awareness that fluid replacement is the key measure to control adverse consequences of diarrhea (i.e., dehydration). The tendency to withhold food or introduce new items is common in Africa. 28 Unfortunately, zinc, proven to be effective in diarrhea management, 29 has not yet been widely promoted in The Gambia.
A multipronged approach is indicated to contain diarrheal illness in this setting and similar settings. 30 Primary caregivers are aware of the existence of the disease. They believe that treatment is available when a child suffers from diarrhea. Most understood the importance of clean food and water and washing hands. 31 However, very few ( 20%) are aware of preventive measures, like nutrition, medication, breastfeeding, proper disposal of human waste, and vaccines. Maintenance of good food hygiene and preparation, 32 adequate supply of potable water, and treatment of turbid water may improve diarrheal disease control in settings such as The Gambia. 33 We standardized the interview process through repeated training of the field workers, but there may have been some differences in filling of forms among interviewers. The signs of dehydration are subjective, making that variable at risk of measurement bias. It is possible that there was some information bias with respect to health-seeking behavior, because it is difficult to know for sure which providers are licensed. The PRs estimate the proportion taken to a healthcare center among children with each characteristic (compared with those children without the characteristic).
However, both the baseline HUAS and the HUAS-lite surveys revealed that less than one-half of the children were taken to the health center when they suffered from a diarrhea episode. ORS use remained the same over these time periods. Although the primary caregivers' perception of signs of dehydration may often be inaccurate, the presence of MSD based on these signs and reported by the caregivers failed to bring more than one-quarter of the children to the health centers. This finding again underscores the need to augment awareness of severity and consequences of diarrheal illness and teach prevention and improved home-based care through a well-orchestrated health education program.
Although our results may well be generalizable to a broader rural Africa context, there are some potential weaknesses. The study was conducted over a 4-week period, and the seasonality of diarrheal disease may have affected our point prevalence. However, we carried out an abbreviated survey version (HUAS-lite) on six subsequent DSS rounds, and the prevalence of diarrhea did not change significantly over time. We believe that the period prevalence from the HUAS-lite reflects the true estimate of the disease among the children less than 5 years of age in the community. The relatively higher prevalence noted in the initial survey could be because of the seasonal effect.
CONCLUSIONS
The findings of this study indicate a considerable point prevalence of diarrhea among under 5-year-old children in a defined population under demographic surveillance. Lack of knowledge in recognizing the early signs of dehydration and insufficient healthcare facilities and healthcare providers are key factors amenable to public health intervention. The government and health policymakers should consider providing more rural dispensaries and training more village health professionals to cater to the population. ORS, along with zinc, should be scaled up. ORS could be made available through both village health professionals and pharmacies, and a media campaign might accelerate its use. 34 Education should include training on preventive measures and home-based management of diarrhea. 35 There is also a need to continue communitybased surveillance of diarrhea after effective control measures are put in place.
